Introduction

Background of the study
Healthcare waste is defined as solid or liquid waste arising from healthcare or health related facilities. This waste comprises two fractions, namely hazardous waste and non-hazardous waste as illustrated below:
Healthcare waste management (HCWM) inadequacies are increasingly compounding adverse environmental and public health conditions in many developing world areas. In industrialized countries, efforts at innovative and sustainable collection, treatment and disposal of healthcare waste began in the early 1980s.
The driver was the surge in the case of disposable equipment and materials which led to the production of unprecedented quantities of often hazardous waste (FEPA, 1991) . Furthermore, the traditional methods of incineration employed in hospitals could not meet the standards of the new clean air legislation of "US Environmental Protection Agency". The outcome was that the hospitals were forced to shutdown their operations.
The Health Services Executives (HSE) report (2011) highlighted a number of areas for awareness improvement, notably the identification of costs and quantities for the disposal of some wastes and the lack of targets and performance measurement in hospital waste management plans.
According to Engineer (2009) waste management awareness training should include such topics as policy and legislation/regulations definition, human resources, financial resources, allocation and training and awareness programmes for people involved in the healthcare waste subject. The level of awareness; particularly of health workers regarding healthcare waste has been noted not to be adequately documented (Farzadika et al., 2009; Oke, 2005) . The mismanagement of healthcare waste poses health risks to people and the environment by the contamination of the air, soil and water resources. Hospitals and healthcare units are supposed to safeguard the health of the community. Where the healthcare wastes are not properly managed, they can pose even greater threat than the original diseases themselves (PATH, 2009). Poor management of medical waste exposes medical staff, waste handling workers and the surrounding communities to infectious, toxic effects and injuries, a situation that poses a serious health problem in most developing countries (WHO, 1999) . Medical wastes must be separated from municipal waste, but in many parts of Africa they tend to be collected along with other waste stream (Kgathi and Bolance, 2001; Tari, 2005) . Most hazardous and toxic wastes are disposed on landfill sites with or without safeguards to protect the nearby communities and groundwater from contamination (Hardoy, 1992) .
The 1992 Earth Summit in Rio de Janeiro called for action to establish national policy, guidelines and training program for HCW management in all countries of the world (UNCED, 1992). In Nigeria, the government response to the conference has yet to result in a national policy on HCW management. The current national action plans for waste management (as published in Daily Trust Newspapers of 17 September, 2008) did not include participation from health sector. It is therefore not a surprise that healthcare waste management centres are generally lacking at any level of healthcare delivery system. It is also a corporate obligation for waste generators to conduct monitoring, testing or risk assessment and as well put in place policies for safe disposal of medical waste. The procedure for compliance order and violations of this regulation as stipulated in the provision appears ineffective as there is no existing systematic approach to the collection, transportation and disposal of medical waste in Nigeria in spite of the provisions (Slack, et al., 2004 , FEPA, 1991 .
Studies in Nigeria show that there is not much difference in the level of awareness of healthcare waste management in health facilities. For instance the findings of the study in Lagos by Olubukola reported similarity in waste data and HCW management practice in two general hospitals studied. He showed that they are characterized by a lack of waste minimization/reduction strategies, poor waste segregation practices, lack of instructive posters on waste segregation and disposal of HCW with general waste (Olubukola, 2009).
The aim of this research is therefore to investigate the indicators of level of awareness for healthcare waste management, using 4 tertiary health institutions (Teaching and Specialist hospitals) in Southern States of Nigerian as case study.
II. Materials And Methods
This study was carried out between November 2008 and December, 2012 as a cross sectional descriptive and inferential study at four (4) tertiary healthcare facilities in south eastern states of Nigeria based on the modified methods of Townend and Cheeseman (2005) and UNEP/WHO (2005) and subjecting the observations to principal component Analysis.
Based on data obtained from the personnel departments of the hospitals, a total 2577 healthcare staff were obtained. Using the Taro Yamani's (1967) analytical formula, a population of 400 were used for the study.
A total of 400 questionnaires were randomly administered to these healthcare staff, comprising of 9 administrators, 304 Doctors/nurses and 87 orderlies/waste handlers. The questionnaires administered by researchers consisted of questions based on their knowledge and practice of HCW management; knowledge and practice of waste handling, segregation, colour coding, waste treatment and implementation of waste management policies. For proper assessment on healthcare waste management of the hospitals, the key researchers were able to interview the various heads of Departments of the hospitals administration personally and by telephone, to obtain accurate information on the management of the healthcare waste.
The main questions asked were:
i. Available policy and its supervision. ii.
Financial allocation for waste management. iii.
Training of waste handlers.
The waste management awareness performance of the hospital was assessed using a checklist consisting of Eight (8) i.
Waste management policy in place ii.
Waste management laws available and implemented iii.
Healthcare waste management guidelines iv.
Compliance to best practice v.
Annual awareness training program vi. Annual training of personnel on waste management issues vii.
Healthcare waste management policy viii.
Waste management record keeping
The overall performance was the assessed by using the principal component analysis (PCA).
III. Results
The objective (to examine the level of awareness of healthcare waste management problems at tertiary health facilities in Enugu metropolis, Nigeria) which was derived from research question (To what extent has the level of awareness of healthcare waste management problems at tertiary health facilities in Enugu metropolis been implemented) was translated to Null hypothesis (the level of awareness of healthcare waste management problems in tertiary healthcare facilities in Enugu metropolis is not significant. Principal component analysis (PCA) is a relatively straight forward method of transforming a given set of variables into a new set of composite variable or components that are orthogonal (that is, uncorrelated) to each other. This produces a varimax rotated set of components. In the light of these characteristics, 8 variables were subjected to principal component analysis was reduced to one (1) component. The principal component analysis (PCA) was applied and then one (1) component was extracted, which was inputs into healthcare waste management guide comprising of compliance to best practice, frequency of yearly awareness program, yearly trained personnel for waste management, compliance to healthcare waste management policy and waste management record keeping which all loaded very high to make up of that single (1) component "inputs into healthcare waste management guide". This singular component gave eigen values of 1.000 and total cumulative explained variance of 50.00% which indicates that the level of awareness is significant in Enugu metropolis (Nigeria) but just on the average (Fig. 1) . This shows that H o , was rejected which states that "the level of awareness of healthcare waste management problems is not significant and alternative accepted. 
IV. Discussion
The Null hypothesis which states that "the level of awareness of healthcare waste management problems in tertiary health facilities in Enugu metropolis" is not significant.
Finding:
The testing of the hypothesis showed that the null hypothesis is rejected and the alternative hypothesis accepted at 50.00% of total variance explained, thus, it was concluded that the level of awareness of healthcare waste management problems in tertiary health facilities in Enugu is significant, though on the average.
The findings in respect of the hypothesis revealed that the level of awareness of healthcare waste management problems is neither low nor high. The study showed little or no evidence of training and retraining of the waste handlers, neither was there noticeable in house training or seminars conducted for the awareness of deleterious effects of improper management of healthcare waste. These findings did not agree with the findings of Hassan, et al (2008) on the study of the pattern of medical waste management scenario in Ohaka city Bangladesh. Also it was not consistent with the results of Ramandeep, et al (2012) , on the study carried out on the awareness of biomedical waste management among dental professionals and auxiliary staff in Amritsar, India, where they observed that the dentists were significantly more aware of the method of waste collection in the hospital and the disposal of various items into different colour -coded basis.
The observed inconsistency disagreement in the findings may be attributed to several factors, some of which are inherent in the unsustainable operation of the Enugu State Waste Management Authority. One major concern is the fact that the financial allocations to the various Heads of departments are small, very minimal. The allocation of less than 0.5m Naira per year was found to be too low and inadequate for effective HCW management exercises like hiring of waste disposal trucks and healthcare waste handlers organisation of training workshop seminars and promotion of awareness programmes.
Also, this could attribute to employment of inadequately trained staff (FSLC and GCE/WASC) to oversee the job of waste handling. These staff thus views the waste handling task as just a matter of handling mobs and rakes, without understanding the risk and hazards associated with improper waste handling and disposal of healthcare wastes.
Continuation of this low current performance trend cannot move the system towards sustainability as demanded by the MDGs by 2015. With the continuous increase in number of health facilities and population, coupled with commensurate development, there will definitely be more generation of hospital waste that could be deleterious to health of man and environment. It is therefore pertinent that government and appropriate agencies should pay more attention to the awareness of healthcare waste problems.
V. Conclusion And Recomendations
This study has assessed or investigated the level of awareness indicators that must be in place to aid the achievement of high level of awareness. These major components of inputs to healthcare waste management guide must be fully available and properly implemented for achievement of sustainability. Due to this average level of awareness, there is common occurance of wanton disregard for the safety of the environment and humans, as wastes (especially hazardous wastes) are not handled with laid down principles and guidelines of waste management and disposal. Existing policies on healthcare waste management must be seen to be implemented fully and adoption of effective health practices that will ensure that those principles are observed. Also the healthcare facilities should be providing supervision by the management on healthcare waste.
VI. Recommendations
This established that the current awareness programmes of healthcare waste management is on the average, it is therefore recommended that the Enugu State (Nigeria) waste management authority should provide in more financial and material resources to move it towards sustainability, there should be mass HCW awareness programmes. 1) Implementation of healthcare waste management guidelines at all levels should be advocated. 2) Since good healthy living is vital necessary for all, and it is paramount that it should be accessible to all.
Thus, it is recommended that government should as part of their corporate social responsibility, advice all the various networks (MTN, AIRTEL, GLO, ETISALAT, etc) to corporate with government in the dissemination of information on the importance of management of HCW and the hazards of healthcare waste to man and environment. 3) Use of waste hierarchy like colour coding as an effective way of achieving sustainability.
